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ABSTRACT

This thesis reviews the requirements imposed on Marine Corps manpower managers

by Title IV of the Goldwater-Nichols Department of Defense Reorganization Act of

1986. An interactive computer program, TITLEIV, is introduced as a tool which man-

power managers can use to forecast the effect of manpower decisions in regards to

compliance with Title IV regulations. The model uses a "push-pull" process which

pushes officers with joint duty experience through their Marine Corps career and pulls

officers into joint duty billets. Several billet strategies were developed to demonstrate

the models flexibility and potential use to manpower managers.
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THESIS DISCLAIMER

The reader is cautioned that computer programs developed in this research may not

have been exercised for all cases of interest. While every effort has been made, within

the time available, to ensure that the programs are free of computational and logic er-

rors, they cannot be considered validated. Any application of these programs without

additional verification is at the risk of the user.

It
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I. INTRODUCTION

A. BACKGROUND
On 1 October 1986 the Goldwater-Nichols Department of Defense Reorganization

Act became law. Its purpose is:

To reorganize the Department of Defense and strengthen civilian authority in the
Department of Defense, to improve the military advice provided to the President,
the National Security Council, and the Secretary of Defense, to place clear respon-
sibility on the commanders of the unified and specified commands for the accom-
plishment of missions assigned to those commands and ensure that the authority of
those commanders is fully commensurate with that responsibility, to increase atten-
tion to the formulation of strategy and to contigency planning, to provide for more
efficient use of defense resources, to improve joint officer management policies,
otherwise to enhance the effectiveness of military operations and improve the man-
agement and administration of the Department of Defense, and for other purposes.
[Ref. 1]

The Reorganization Act is an attempt by Congress to correct perceived inter-service

coordination problems within the Department of Defense which were highlighted in the

Iranian hostage raid and the Grenada invasion. The Senate Armed Services Committee

investigations and hearings prior to the Reorganization Act found that part cf the co-
ordination problems was caused by the Services placing inexperienced officers on the

joint staffs and a high turnover rate of officers assigned to the staffs. Officers on these

joint staffs were found not to possess the skills and talents necessar" to represent their
own service and did not have the education and experience necessary to assist a joint

command. Additionally, the length of time an officer was in a joint tour was found to
be too short, resulting in a lack of continuity within the command.

Title IV of the Reorganization Act establishes the framework all services must fol-

low in managing officers assigned to joint commands, placing demands on the services

to ensure that officers assigned to joint commands have the necessary qualifications and

remain with the command for a specified tour length. A key provision of the Reorgan-

ization Act is the formation of a Joint Duty Assignment (JDA) list on which there are

currently 8,400 billets. For a billet to qualify as a member of the JDA list it must be:

. . . an assignment to a designated position in a multi-service or multi-national
command or activitv that is involved in the integrated employment or support of the
land. sea and air forces of at least two of the three Military Departments, [Rcf, 2:
p. 171



The Marine Corps is currently responsible for filling 451 JDA billets. This number

may be changed as joint commands are formed and disbanded. Table I shows the

breakdown of the current Marine Corps JDA billets by grade and Appendix A has the

detailed breakdown of JDA billets by Military Occupational Specialty (MOS) and grade.

JDA billets are subdivided into two categories, labeled 9701 and 9702. A billet in the

9702 category is termed a Critical JDA billet and requires the officer chosen to fill the

billet to have the necessary grade and MOS and additionally to have been designated a

Joint Specialist Officer (JSO). To be considered eligible for the designation as a JSO an
officer must have completed the prescribed course of Joint Professional Military Edu-

cation (JPME) at the Armed Forces Staff College and to have completed a JDA tour,
in a 9701 billet, where the officer was designated a JSO nominee. The Marine Corps
presently is responsible for filling 59 of its 451 JDA billets with officers designated as

JSOs.

Table 1. USMC JDA RANK REQUIREMENTS

RANK 04 05 06 07
9701 (Non-Critical 153 173 50 16

Billets)
9702 (Critical 0 28 30 1

Billets)

There are two paths a Marine Corps officer can follow in becoming a JSO. The first
sequence requires the officer to first complete JPME and then complete a full JDA tour
as a designated JSO nominee. The sequence of education and then JDA tour must be
adhered to under Title IV rules. The second path is for officers who have what is termed

a Critical Occupational Specialty (COS). Title IV defines a COS as: "Those specialties
engaged in the operational art to attain strategic goals in a theater of conflict through
the design, organization, and conduct of campaigns and major operations." [Ref. 3: p.

IV-]I For the Marine Corps, an officer who has the MOS of Infantry, Artillery, Combat
Engineer, Track, Air Control,'Air Defense, or Aviation (03, 08, 13, 18, 72, 75) is consid-

ered to be a COS officer. Provisions under Title IV allow the officer with a COS MOS

to be designated as a JSO nominee without having to meet the requirement of complet-
ing a joint education first. If that COS officer is to be considered for a second IDA tour
a. a JSO. the ofliccr must complete the requirement of receiving a forinal education in

joint mattcrs. Additionally, an officer with a COS MOS is allowed to serve a two ycar

2



JDA tour instead of the standard three year tour. "Such designations are intended to
ensure that normal tour length requirements for joint duty assignments do not lead to

significant deterioration of warfighting skills or personnel shortages in operational

fields." [Ref. 3: p. IV-1]

The joint education required for JSO nominees and JSO's consists of a two phase

curriculum. The first phase of the joint education process is conducted at all service

schools. Marine officers receive the first phase of a joint education at Command and
Staff College or the Naval War College. The second phase is conducted at the Armed

Forces Staff College, consisting of a nine and five week course for majors and lieutenant

colonels respectively.

B. TITLE IV CONSTRAINTS
Title IV of the Reorganization Act has specific rules which the Services must follow

for filling JDA billets and the promotion prospects for officers with JDA experience.

Approximately 50% of the Marine Corps JDA billets, around 225 billets, must be

filled by JSOs or JSO nominees. This requirement is the congressional attempt of en-
suring Marine officers have the proper education or have the relevant Marine combat

specialty to assist a joint staff. Title IV has placed a limit on the number of COS JSO
nominees who have not had JPME at 25% of the IDA billets requiring JSO or JSO
nominees. For the Marine Corps this currently means a maximum of 56 COS officers
without JPME can fill JDA billets as JSO nominees.

Title IV requires computation of the annual average length of JDA tours and re-
quires the average to be at least three years. This is the average tour length of all officers
who have left a JDA tour during the past fiscal year. A maximum of 12.5% of all iDA
assignments can be excluded from the averaging of tour lengths. This exclusion applies
only to officers with a COS MOS who were on an initial JDA tour and were released

from a JDA billet after completing a minimum of 24 months of duty. Using the present

list of 451 billets the Marine Corps can have up to 56 COS officers per year leave their
first tour JDA billet after serving two years and not effect the Title IV goal of main-

taining a three year average. The 12.5% rule is the way Congress keeps the militar"
services from flooding JDA billets with two year tours, which would defeat the con-

gressional concern for continuity.

An officer with a COS MOS who has served a two year JDA tour as a JSO nominee
has an increased chance of being required to perform a second JDA tour as a designated

.1SO. Title IV stipulates "Of officers selected for the joint specialty on the basis or hav-

3



ing served a 2.year COS tour, an appropriate percentage must return for a full tour in

a critical JDA billet." (Ref. 3: p. IV-21 The "appropriate percentage" is equal to the ratio

of the total number of COS officers who have completed two year tours as JSO nomi-

nees to that of all officers who have completed JDA tours as JSO nominees.

The overall concern of Title IV is the requirement for quality officers to fll JDA
billets. Title IV mandates the Secretary of Defense to take an active role in the man-

agement of the Title IV constraints. The Secretary of Defense is now responsible in

overseeing the careers of officers who are or have held JDA billets and Marine Corps

personnel managers must report to the Secertary of Defense the status of all Marine

officers with joint experience. This report must include what billets Marine officers with

JDA experience are filling and the promotion rate of these officers. The Secretary of

Defense will scrutinize the report to ensure Marine officers with JDA experience arc
given billets which keep them competitive with officers without JDA experience and are

promoted at a rate equal to or greater than their peers who have not had a JDA tour.

Title IV has another requirement ensuring that quality officers fill JDA billets by stipu-

lating only colonels who have completed a JDA tour are eligible for promotion to

brigadier general.

C. REASON FOR A MODEL
There are previous studies which have modeled the impact of Title IV on individual

Services. Two studies [Refs: 4, 5] focused on the impact of Title IV on the career paths
of a specific group of officers in the Navy, the Surface Warfare Officer (SWO) Specialist.
The latter of these two studies used a semi-Markov process, as described by Milch [Ref:
6], to determine career paths based on a sequence of tours a SWO could encounter

throughout the ofliccr's career. An Army study [Ref 7] used the concept of tracking a
cohort of Army Command and Staff College graduates through a career path network.

Finally, a Center for Naval Analysis (CNA) study [Ref: 8] was used to develop " ... a
plan to fill "critical" joint billets and meet the fill-rate requirement under the provision

of the DOD Reorganization Act." [Ref. 8: p. 4]. The CNA model was developed for

Na•3' planners to help them determine the effects promotion rates and shifts in JDA
assignments in the 0-4, 0-5, and 0-6 grades (Lcmdr, Cmdr and Capt) have on the
number of Navy O-6's eligible for promotion to 0-7,

While each or the studies has merit in what effect Title IV has on the Army or the
Nav.y, the CNA study comes closest to the needs of Marine Corps Manpower planners,

This model enables "whit if' type of questions to bc answered concerning changes in

4



promotion rates and in the mix of majors, lieutenant colonels and colonels to be used

to 1ill iDA billets. However, the CNA study does not fully address some of the finer
points of Title IV concerning the use of the COS specialty.

The burden of tracking officers with JPME, JDA experience and the compliance to
Title IV rules rests wlith Marine Corps personnel managers. Any deviation from the
Title IV constraints, as well as what actions are underway to correct for the deviation
must be addressed in the Marine Corps annual report to Congress. Marine Corps

manpower managers need a too' to enable them to monitor compliance with Title IV
regulations before the problems occur or become too complex to solve.



II. MODEL

A. INTRODUCTION
In the three years since the enactment, various committees have been formed within

the Office of the Secretary of Defense to interpret the requirements of the Act and for-
mulate procedures for the Services to use in order to comply with the Title IV con-
straints. Some of these procedures, especially those concerning JPME, have made the
manpower manager's task simpler. However, since the Act is still in its infancy, there are
questions which remain unanswered since there are no historical data as of yet to ana-

lyze.
Marine Corps Manpower managers require a model which captures the substance

of Title IV by simulating the filling of JDA billets and tracking the careers of officers
with iDA experience. In the model presented in this thesis these two distinct processes
are combined in what is called a "Push-Pull sequence" [Ref: 9: p. 81. Openings for JDA
billets pull officers into the billets and officers who have completed JDA tours are placed
into select JDA manpower pools where they are then pushed through the ranks. The set
of JDA billets can be viewed as the driver for the entire system. The completions of tours
in JDA billets represent the accessions to the JDA manpower pools.

B. DESCRIPTION

The model TITLEIV is a menu driven, interactive analytical model written in APL
(A Programming Language) for use on an IBM PC which has APL software installed.
The purpose of the model is to show the user the outcome, with regard to Title IV
constraints, of the JDA billet fill strategy the user has selected. The model is based on
the concept of tracking personnel in JDA billets and personnel who have previous JDA
experience on a year to year basis for the number ofyears the user requests to forecast.

Within the model there are eight distinct categories of JDA billets and seven types
of joint manpower pools for the user to change and use as inputs to the model. The user
can distribute the total number of JDA billets the Marine Corps is responsible for filling
among the eight billet categories. Table 2 contains the list of the eight categories and
defines the qualifications required of the officers to fill each particular billet category.
The seven joint manpower pools. see TABLE 3, rcprcsent the Marine officers who are
not currcntlv in a JDA billet but have special joint duty attributes or qualifications based



on their past JDA tour which set them apart from other Marine officers who do not

have JDA experience.
TITLEIV represents the numbers of billets in each billet category in a matrix for-

mat. The rows of a particular matrix corresponds to that billet's tour length in years.
Thus a billet with a tour length of three years would be represented by a matrix with

three rows. The columns of each of the billet categories represent the years of commis-
sioned service (YCS) of the Marine officers who start a tour in that billet category.
There are fourteen columns in each matrix which represent the YCS of Marine field
grade officers, with 13-17, 18-22 and 23-26 YCS representing the ranks of major, lieu-
tenant colonel and colonel respectively in accordance with current Marine Corps pro-

motion policies. An example of a three year JDA billet category matrix, namely that for
JSO nominee, is given in Figure 1. If JSO nominee billets at the start of YCS 19 are
open, officers with that same YCS, are pulled into the first row of that column. At the
start of the second year in the tour, the officers holding those billets are shifted to the
second row of the same column. In this example the officers who started their JSO
nominee tour at YCS 19 will complete their tour at the end of their 21st YCS but are
still shown in the column for YCS 19 during their third year in the billet.

The matrices for billet categories 3. 4, 7 and S are of the same shape as the one

shown in Figure 1; whereas for billet catgories 2, 5 and 6 the matrices have only two

rows.
The joint manpower pools are represented by a single seven by fourteen matrix.

Table 3 contains the description of each JDA manpower pool represented by the rows
of the matrix, as shown by Figure 2, Each column of the matrix represents officers with
the same YCS starting with the rank of major at YCS thirteen. Officers within a given
row in the joint manpower matrix have the same level of joint experience.

Joint manpower pools receive officers leaving their previous tour in a JDA billet at
the appropriate YCS of the officer. This allows the model to keep officers with the same

YCS and JDA experience together as a coherent group. As an example, Figure 3 shows
how officers who started a three year "JDA" billet at the beginning of YCS 20 would
enter the "JDA" manpower pool at YCS 23 along with officers within the "JDA" man-
power pool from YCS twenty-two.



Table 2. BILLET TYPE DEFINITIONS

1. JDA:
50% of the billets do not require any special qualifications
or designations of the officers who fill these billets. A
COS officer can be used to fill one of these billets but the
tour length is three years.

2. JDA-COS:
This billet is similar to the above category execept this
JDA billet is filled by a COS officer who is in the billet
for two years only.

3. JSO nominee:
An inititial JDA tour in a billet which requires an officer
who has been designated as a nominee and has completed JPME
prior to the starting the tour. A three year tour.

4. COS JSO nominee (3 yr - no JPME):
A billet which is filled for three years by a JSO nominee who
has a COS MOS but the officer does not have JPME education.

5. COS JSO nominee (2 yr - no JPME):
A billet which is filled by a JSO nominee who has a COS MOS
but the officer does not have JPME. The billet is held for
two years.

6. COS JSO nominee (2 yr - JPME):
A billet which is filled by a JSO nominee who has a COS MOS,
has had JPME but holds the billet for two years.

7. JSO:
A billet category which requires an ofcer in his,'her second
JDA tour who completed JP.ME and then was designated as a JSO
nominee during an initial JDA tour. A three year tour.

8. CRITICAL:
A JDA billet which has been designated as being critical
under the terms of Title IV and can be filled only by JSOs
who were COS JSO nominees or JSO nominees. An appropriate
number of two year COS JSO nominees must fill these Critical
JDA billets. These billets comprise a three year tour.



A continuation rate matrix is used with the joint manpower pool matrix to push
existing pools of officers within the manpower pools into the next model year. Pro-
motions from major to lieutenant colonel and lietenant colonel to colonel are made at

YCS 17 and 22 respectively.

Table 3. POOL DEFINITIONS

1. JDA:
Officers who have had one three year tour in a JDA billet
but were not designated as a JSO nominee. This group also
includes the officers who have a COS MOS but were not
designated as a JSO nominee when they held their JDA billet.

2. JDA Two Year COS:
Officers who have a COS MOS filling a JDA billet for two years.
These officers are counted against the 12.5% exemption from
averaging.

3. JSO nominee:
Officers who have completed the sequence of JPME and then
were designated as JSO nominees in their first tour.

4. COS JSO nominee ( 3 yr - no JPME ):
Officers with a COS MOS who have been designated as a JSO
nominee and have completed a standard length tour but did
not receive JPME.

5. COS JSO nominee (2 yr - no JPME):
Officers with a COS MOS who complcted a two year tour in a
JDA billet as a JSO nominee but have not completed JPME.

6. COS ,ISO nominee (2 yr - JPNIE ):
Officers with a COS MOS who have been designated as a JSO
nominee, went to JPME and then completed a two year tour
in a IDA billet.

7. JSO:
Officers who have had JPME and two tours in a JDA billet in
which the officer was designated a JSO nominee in the first
tour and designated a JSO in the second tour.

C. VARIABLES
The seperation ofJ DA billets into eight categories and manpower pools oF officers

with IDA experience into seven pools allows the model to perform the calculations
ncccsantry to check the compliance of'lTitle IV conmtraints to a givcn mix of officcrs as-
signcd to a fixcd number of JDDA billets in the presence ofcxisting joint manpower pools.
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Figure 1. JSO Nominee Billet Matrix

1. USER VARIABLES

The user supplies the model with the following information:

POOL A 7 x 14 matrix consisting of the numbers of Marine officers with previous
JDA experience. The rows represent the types of manpower pool and the
columns the YCS of the officers with JDA experience from the rank of
major to the rank of colonel.

BILLET There are three 2 x 14 and five 3 x 14 matricies depending on the tour
length of the billet category. Columns of the matrix represent the YCS of
the officers who enter the first year of the tour and the rows represent the
number of years or tour length of the J DA billet.

CR A 14 x 14 Markov probability matrix which is used to advance officers in
any of the pools to the next YCS. Advancements from YCS 17 and 22
represent the promotion of majors to lieutenant colonel and lieutcnant
colonels to colonel respectively.

EXCLUSION The Title IV constraint of the percentage of the total number of billets
which can be excluded from the yearly averaging of tour lengths of officers
who have left a JDA billet at the completion of a model year. This exclusion
only applies to COS officers who complete at least a two year joint billet.
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Figure 3. Transition Into a Manpower Pool

2. INDEX USAGE

The model uses the following indicies:

Billet categories I through 8 given in Table 1 or the Manpower pools 1
through 7 given in Table 2.

The year of commisioned service of the officers. The values of 13-17, 18-22
and 23-26 represent the YCS of the officers with the ranks of major, lieu-
tenant colonel and colonel respectively.

k The year in a billet tour. Values of 1, 2 and 1, 2, 3 represent billets with tour
lengths or two and three year tours.

t The model year for which to forecast.

D. PUSH-PULL CALCULATIONS

Manpower pools arc updated on a yearly basis. Officers with JDA experience and

the same YCS arc pushed forward to the next ycar and offlccrs Icaving JDA billets are

12



added to the pools at their appropriate YCS as accessions by the continuation rate.

specified in the CR matrix. The elements of the matrix CR are defined as:

S. •SCj if s = j+I
CRJ4 -

0 otherwise

i.e. Cj are the rates of transfer from j to j+ 1 YCS.

The number of billets in the eight JDA billet categories are represented by the vari-

ables BILLETJ., defined as:

BILLETIjk (t) - the number of billets of category i which
are .filled by officers who are in their kth year

in the billet and in their (j + k-1)th YCS,

in model year t.

The eight types of JDA billets rotate through a two or three year cycle where each

billet in its first year of the cycle goes to its second year, then its third year, if any, after

which it goes to its first year again, etc.

Fori = 1, 3,4, 7, 8:

BILLETj,2(t) = BILLETj,,(t - 1)

BILLETj,.3(i) = BILLETj,2(t - 1)

BILLET1 j,1 (t) = BILLETJ,3(t - 1)

For i - 2, 5, 6:

BILLETIJ,2(t) = BILLETj,,(t- 1)

BILLETj,1 (t) = BILLET1 J,2 (t- l)

The last y.ear of a billet catcgory also represents the number of billets of that type which

will become vacant at the completion of a fiscal year.

Elements of the matrix POOL (t) are defined as:

POOL,j UI) - the numbcr of officers in POOL i with j YCS, at time t.

13



The yearly update of the manpower pools for pools 1, 2, 4, and 7 are accomplished
by a two step process consisting of advancing officers within these pools from one YCS
to the next at thz specified continuation rate, then adding accessions from the corre-

sponding billets. These accessions are officers with IDA experience who have success-

fully transitioned from a IDA tour to the appropriate YCS at the specified continuation

rate.

For i 1, 4:

POOLIj (t) - CjI x POOLJ,- (t - 1) + Cj1. x BILLETIJ_3,3 (t- 1)

POOL2J (W) - C1.._ x POOL2J,, (t - 1) + Cjx, x BILLET2J_2,2 (t - 1)

and

POOL71 (1) - Cj_, x POOL7 j_1 (- 1) + Cj_, x ( BILLETIJ_3,3 (t- 1)

For all of the above equations the index j represents the YCS of the oflicers in the pools,
ranging from 13 to 26.

The process for the yearly update of the pools 3, 5 and 6 is more complex because
these are the pools from which officers can be qualified to fill (as a second tour as a Joint
Specialty Officer) billet categories 7 and S. This process consists of advancing all the

elements in the three pools to the next YCS by the specified continuation rate, then
pulling specific numbers of officers from these pools to fill billets as Joint Specialty Of-
ficers and finally adding the accessions from the like billets who have transitioned to the

appropriate YCS at the specificd continuation rates.
This process is described by the following six step algorithm:

STEP 1:
The three manpower pools, i- 3, 5, 6 are first updated by the appropriate contin-

uation rates. These pools now represent the numbers of officers who are eligible to be-
come Joint Specialty Officers for the new fiscal year. Compute:

POOL'3j(t) - Cj_. x POOL3 j_, (- 1)

and
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POOL'j (t) - Cj_1 x POOL1 j_1 (I- 1) for i-5, 6

STEP 2:
Title IV requires an appropriate percentage of the open CRITICAL billets (Cate-

gory 8) in the fiscal year to be filled by two year COS JSO nominees. Calculate the re-
quired number of COS officers to fill CRITICAL billets for a fiscal year as given by the

following equation:

SPOOL'1j (t'- 1)

COSJSO (1) W, L5J POL) - Z) BILLET8J,3 (t-1)

1m3,5,6 J

STEP 3:

The model uses an iterative method of spreading the filling of CRITICAL billets,

as evenly as possible, among the COS JSO nominee pools, starting with the most senior

YCS where a CRITICAL billet vacancy exists.

The process starts with the model finding the senior YCS j where a CRITICAL billet

is to be filled during the fiscal year. The model then checks if POOL',J (i), for i = 5 or 6

and j qual to the senior YCS with an open CRITICAL billet, have at least one officer

in either pool. If this condition is true the model selects the pool with the larger number

of officers for the given YCS. In case of a tie pool 6 is selected since officers in this pool

have had JPNIE. Then the following sequence occurs:

(i) the number of open CRITICAL billets for the given YCS is reduced by one;

(ii) the number of officers from the given YCS of the selected pool is reduced by one;

(iii) the variable COS.JSO is reduced by one.

If the above condition of at least one officer in at least one of the two pools for the same

YCS is not met or the sequence of filling an open CRITICAL billet with an officer is

complete, the model searches for the next most senior YCS in which a CRITICAL billet

is open and repeats the process described above, After completing this procedure in the

most junior open CRITICAL billet the process returns to the most senior YCS where a

CRITICAL billet is open. As long as the number or COS officcrs required to fill billets,

COS.ISO. is not zero and there are COS oflicers in the pools who are eligible to fill the

open CRITICAL billets. the model will continue to iterate. The iteration stops when the



variable COSJSO is zero or there are not any officers available in the pools specified for
any YCS of an open CRITICAL billet. The latter causes the model to issue a flag to
show that the constraint of filling CRITICAL billets with the required number of COS
JSO nominees was not met.

STEP 4:
POOL', (t) for i- 5, 6 now represent the officers who have not been chosen to be-

come Joint Specialist Officers for the fiscal year. These two pools now complete their
updating by adding to them the officers leaving billet category 5 or 6 (depending on the
pool type being updated) as expressed by the following equation:

POOL1, (t) = POOL'jj_j (t- l) + Cj_. x BILLETJ_. 2,2 (t - 1) for i= 5,6 (5)

STEP 5:
The manpower pool responsible for filling the remaining CRITICAL billets is now

pool 3, the JSO nominee pool. For each YCS j for which there are CRITICAL billets

open, the number of officers needed to fill those billets are subtracted from the corre-
sponding POOL'3,, (t). If the value of POOL' 3,, (i) for any j becomes negative, the value
is reset to zero and a warning issued to show that there were not enough officers in the
pool to fill open CRITICAL billets at a specific YCS j.

STEP 6:
Step 5 is now repeated for the vacant billets from the JSO billet category using the

officers remaining in pool 3. Here too if POOL' 3J (t) becomes negative it is reset to zero
and a warning triggered to show that there were not enough officers from the pool to
fill specific open JSO billets. POOL' 3, (t) now represents the numbers of officers for the
fiscal year who have not been chosen to become Joint Specialist Officers. The pool is
finally updated by adding the officers leaving billet category 3 as expressed by the fol-
lowing equation:

POOL 3j (0) - POOL'3 j_I (t - 1) + Cj_1 x BILLET3 ,J3 ,3 (r - 1) (6)

The process of updating the pools is now complete.
During the pulling or officers from the pools described in Step 3 above, the model

will not accept a fraction or an officcr to fill a CRITICAL billet, This was an arbitrary
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decision for the model but one which takes the conservative approach regarding the
number of officers in these pools.

E. JPME CALCULATIONS

An issue of concern to the manpower manager is JPME. Any COS JSO nominees
who do not have JPME, from pool 5, selected to fill a Critical billet must receive JPME
to qualifly as a JSO. To help the manpower managers plan for the number of JPME
slots needed to meet the billet fill requirements for the forecasted year the number of

COS officers needing JPME in order to fill JSO billets is computed and added to the

number of first tour officers needing JPME.

F. TOUR LENGTH AVERAGE

An important task required of the manpower managers is that of calculating the
average tour length of the officers who have completed their joint duty assignment dur-

ing a given fiscal year. Only COS officers who have completed a minimum of a two year
JDA tour are exempted from the averaging but there is a maximum number of COS
officers which can be excluded. This number is based on the users input value for the

variable EXCLUSION defined earlier.

To calculate the average tour length for a fiscal year the following variables are used:

TNB = The total number of JDA billets the Marine Corps must fill.

EX = The maximum number of two year COS billets which can be exluded.

NOTEXCLUDED = The number of COS officers filling a two year
billet tour who have completed their JDA tour
and are above the maximum number allowed to be
excluded from the annual averaging of tour lengths.

TNB= Z Z BILLET,,,,
I J k

EX = TNB x EXCLUSION

NOTEXCLUD[D (t) = maxN [ZBILLET~. 2  1)-1EX]
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Using the above variables, the average tour length for the completion of a fiscal
year, AVGTOUR, is computed as follows:

3 x Y Z BILLETIJ 3 (t- 1) + 2 x NOTEXCLUDED (t)
AVGTOR~t)= 1-1,3,4,7,9 JAVGTOUR (t) -- z-a•7s_ z

SE BILLET1 J,3 (t- 1) + NOTEXCLUDED (t)
1=1,3,4,7,8 J

G. ASSUMPTIONS
There are several assumptions which are utilized by the model developed for this

thesis.

* The continuation rates do not affect officers within joint billets until their tours are
complete. Essentially, these officers are assumed to be insulated from the outside
world. If the officer's tour overlaps a promotion zone, the model considers the of-
ficer as being automatically promoted at the completion of the officer's JDA tour.
This assumption is reasonable considering the screening process used. in the se-
lection of officers to JDA billets.

* All joint billets are assumed to be 100% filled. The problem of filling billets in the
model occurs if there are not enough officers in COS JSO nominee and JSO nomi-
nee pools to fill CRITICAL and JSO billets. In such cases the model issues the
user a warning that there is a problem of not enough qualified officers available for
the billet fill selected but assumes the billets are filled by officers who do not have
the joint experience necessary to fill the billets but have been granted waivers in
order to fill the billets. Title IV allows waivers to be given on a case by case basis
by the Secretary of Defense.

* Officers who are not continued from one YCS to the next are dropped from the
model. These officers represent those who have been passed over for promotion or
have been discharged from the Marine Corps and as such are no longer relevant
to Title IV.

* The model does not deal with the promotion of colonels to brigadier general or the
billets held by general officers. The model only tracks field grade officers to their
26th YCS. The number of colonels with joint experience at YCS 26 are tallied and
given to the user as the number of colonels who would be considered eligible for
promotion to general under Title IV rules. Then the colonels in the pools at YCS
26 are dropped from the model and colonels still in JDA billets after YCS 26 con-
tinue in their billets until their tour is complete.

* Tour lengths of joint billets are either two or three years in length depending on
billet category. Fractions of years are not considered by the model.

0 The method used in filling CRITICAL billets with officers from the COS JSO
nominee pools selects the highest YCS where a CRITICAL billet can be filled from
a COS JSO nominee pool and pulls one officer from that pool. Then the process
goes to the next highest YCS where a CRITICAL billet can be filled and repeats
the process until the required number of COS JSO nonmines designated For a

18



CRITICAL billet has been met, This method spreads the CRITICAL billet fill
across the available manpower pools of COS JSO nominees.

H. RESULTS ANALYSIS
The information needed to conduct an effective analysis of the inputs with regard

to Title IV constraints is available to the user at two distinct areas in the model. The first

area of information the user has available to analyze is the billet fill strategy the user has

selected (see Billet Breakdown in Appendix B). This gives the user feedback concerning

the total number of billets the user has specified, the percent JSO and JSO nominee fill

of the total number of billets and the percentage of COS JSO nominees without JPME

to the total number of billets. The second area in which information is available for the
user to analyze occurs after the model has been run (see Run Analysis in Appendix B).

The user is provided the following information:

1. The number of officers needing JPME to be qualified to fill JDA billets for the
forecast year.

2. The number of colonels with JDA experience at YCS 24 to give the user an idea
of theinumber of colonels who would be eligible for promotion to general under
Title IV rules.

3. The average tour length. An average tour length less than three years indicates the
user has selected more two year COS officers in the billet fill than can be excluded
from the yearly averaging.

4. The number of Critical billets not filled by the required number of officers from the
COS JSO nominee pools along with the total number of CRITICAL and JSO
billets left unfilled.

In each case where the analysis shows there is a shortage of officers to fill the billet
categories of CRITICAL and JSO, the model has predicted there will be an inadequate
supply of JSO nominees from pool 3 to meet the demand created by the open billets for

CRITICAL and JSO. To correct the model for anticipated shortages the user has se-

veral options available:

1. Change the YCS officers start CRITICAL and JSO categories to coincide with the
YCS of the iSO nominee pool which shows a supply of officers available to become
Joint Specialist officers.

2. Change the continuation rate to increase the number of officers available in the
manpower pools.

3. Change the JSO nominee and two year COS nominee billet strategy to increase the
number of officers in the corresponding manpower pools.

4. Soinc combination of the above.
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The user can run the model again with the changes to test how the new values effect
Title IV, This process can be repeated again and again until the user is satisfied with the
results of a run.

1. SUMMARY
The model developed for this thesis is designed to provide answers to "what if'

questions concerning compliance with Title IV regulations. The model will give the
Marine Corps manpower managers an understanding of how decisions which change
JDA billet fill and JDA manpower pools effect Title IV compliance.
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III. ANALYSIS

A. INTRODUCTION
The model, TITLEIV, is structured around eight mutually exclusive joint billet cat-

egories and seven manpower pools. By time stepping the inputs for the billets and

manpower pools into the future, the push-pull process of the model can be used to

forecast how the inputs have complied with the constraints of Title IV.
When Marine Corps manpower managers are developing a billet fill strategy, they

must focus particular attention on billets which are in the CRITICAL and JSO billet

categories. These billets require officers who have been "grown" within the joint duty
assignment system to become eligible for the designation of Joint Specialist Officer. This

development requires that the interaction among the numbers of officers in JSO nominee

billets, the JSO nominee pools and the billet fill requirements for CRITICAL and JSO
billets be taken into account. A miscalculation in the supply or demand of officers
qualified to be designated as Joint Specialist Officers could later result in a shortage of

officers to fill these billets. Such a shortage would lead to the billets being filled by offi-
cers who do not have the qualifications needed. These officers would be required to have

waivers, which are granted by the Secretary of Defense on a limited basis, in ordcr to fill

the open billets. A goal of a JDA billet fill strategy is not to have to resort to the use

of these waivers. Waivers should be used only to cover the unexpected occurrences that
may exist from time to time.

The following examples of billet fill strategies demonstrates the models usefullness
in analyzing their compliance with Title IV constraints. Both examples presented in this

thesis use the Joint Duty Assignment rank requirements specified for the billets in Table

1, for officers in the grade of major, lieutenant colonel and colonel. The two strategies
differ in how these 434 billets are divided over the eight possible billet categories, but in

both cases the same maximum number of COS officers that can fill two year COS JSO
billets is used (54), as is the maximum number of COS officers which can be excluded
from the yearly averaging of tour lengths (54). Each examplc starts its run with zero

incumbents in the manpower pools to demonstrate the amount of time needed for each

strategy to become self-sufficient in filling CRITICAL and JSO billet categories.
Both strategies werc run using three different continuation ratcs. The first run used

the continuation rates of'.65 and .5 applied at YCS 17 and 23 respectively which are the
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promotion zones for lieutenant colonel and colonel. The two other runs were made us-

ing continuation rates which reflect a more liberal promotion policy resulting in contin-

uation rates of .70 and .60 for run two and .75 and .65 for run three for YCS 17 and 23

respectively. The more liberal promotion rates were used to show the effect of the pro-

motion policy, stipulated in Title IV allowing officers with JDA experience to be pro.

moted at a rate greater than their peers who do not have JDA experience. The

continuation rates for the YCS's other than 17 and 23 were fixed at .99.

B. STRATEGY I

This strategy is developed to demonstrate a billet fill which will comply with Title

IV constraints without resorting to the use of waivers within a few years after imple-

mentation. This is accomplished by generating a supply of officers who can be qualified

as Joint Specialist Officers as quickly as possible and creating a demand for these officers

as early a YCS as possible. The billet allocation for Strategy I, by billet category, for

the 434 Marine Corps JDA billets is shown in Appendix C.

The billets of billet categories 3 and 6, iSO nominee and COS JSO nominee (2yr-No

JPME), are used to generate the officers eligible to become Joint Specialist officers.
Billet categories 7 and 8, CRITICAL and JSO, have billets which are filled by officers

who have been recently promoted to the grades of lieutenant colonel and colonel.

Two of the billet categories are not used in this strategy. Billet category 4, COS JSO

nominee (3yr-No J.PME), is not used since the manpower pool it generates, pool 4, is

not utilized by the model. Billet category 6, COS JSO (2yr-JPME) is not used in this
strategy in order to keep the billet fill strategy simple.

Table 4 shows the results of the three runs using the differing continuation rates. It

tables the shortages of qualified Joint Specialist Officers which occurred over a five year

model run time. Tile shortage of Joint Specialist Officers for a model year is defined as

the number of CRITICAL and 3SO billets which the model did not fill with JSO nomi-

nees. Using the current promotion rates in the first run, the billet strategy became

completely self-sufficient (i.e. did not require waivers to qualify officers), five years after

the strategy was initiated. Changing the continuation rates to reflect a more liberal pro-

motion policies for the second and third runs resulted in the billct strategy becoming

self-sufficient within four years of implementation.

Additional information provided by the model on this billet strategy involves the

number of colonels eligible for promotion to brigadier general and the number of JPME
slots needed for filling vacant billets. The number of eligible colonels reaches its peak

22



and then levels out at model year 13 with values of 53, 60 and 66 colonels for runs one,
two and three respectively. The number of JPME slots needed for this strategy varies

between a requirement for 31 and 32 JPME slots needed per year. This is well within
the 70 JPME slots per year currently available to the Marine Corps.

Table 4. SHORTAGE OF JOINT SPECIALISTS

STRATEGY! MODEL YEAR
1 2 3 4 5

RUN I 23 9 4 1 0
RUN 2 23 8 4 0 0
RUN3 23 8 3 0 0

C. STRATEGY IIA
This strategy is developed to demonstrate a billet fill which uses all of the available

billet categories of the model and is shown in Appendix D. The user must realize that

using all the billet categories will reduce the number of billets that can be used to gen-
erate Joint Specialist Officers and will entail the model to be run for a longer period of

time before the strategy can become self-sufficient. This is illustrated in the results of
the runs of Strategy I IA shown in Table 5. The model had to run 11 years at the current

promotion rate to become self-sufficient, compared with Strategy I which required five
years. Another factor in the time required to become self-sufficient for Strategy IIA is

the use of senior colonels in CRITICAL billets. It takes a longer period of time to push
pools of qualified officers to be in a position to fill these senior billets.

The number of colonels eligible for promotion to brigadier general peaks and levels
out at year 13 with a value of 60, 66 and 72 colonels for runs one, two and three re-
spectively. Also the yearly number of officers required to have JPME to fill joint duty

billets is 34, which again, is well below the current ceiling imposed on the Marine Corps
for JPME school slots.
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Table 5. SHORTAGE OF JOINT SPECIALISTS

MODEL YEAR
STRATGEYIIA 1 2 3 4 5 6 7 8 9 10 11

RUNI 24 14 7 5 4 2 3 2 1 1 0
RUN 2 24 8 6 4 2 3 3 1 1 0 0
RUN3 24 8 6 4 2 1 0 0 0 0 0

D. STRATEGY liB
Congress realized at the time or enactment of the Goldwater-Nichols Act that the

Marine Corps could not immediately comply with the requirements of Title IV with re-
gard to filling joint duty billets with Joint Specialist Officers, and allowed the Marine
Corps to designate a number of officers as potential Joint Specialty Officers to be used
during the start-up phase of Title IV. Using data (Table 6) provided by Headquarters,
Marine Corps on the number of officers who have been granted this waiver, Strategy
IlA was run using these designated officers as incumbents in pool 3, JSO nominee.
Using the current promotion rates the model showed there would be a shortage of JSO
nominees from pool 3, at year eight of the model run. In this case pool 3 showed no
incumbents at YCS 21 whereas pools 5 and 6 showed there were officers from either of
these pools which could have filled the open billet. The user has three options available
in dealing with this situation:

I. The first option is to do nothing, of course realizing that the billet would be filled
by an officer who needed a waiver from the Secretary of Defense.

2. The second option requires the model to be stopped at year eight and the user must
remove an oflicer with 21 YCS from either pool 5 or 6. This action means the user
is filling the open billet with a COS JSO nominee.

3. The third option available is to use the model to explore the possibilities of
achieving Title IV compliance by shifting the number of billets within a billet cat-
egory from one YCS to another; or transfering a number of billets from one billet
category to another category; or by changing the continuation rates in an attempt
to keep more officers within the manpower pools.

For this case option three from above was selected. A transfer of six lieutenant colonel
billets from the JSO category to the JSO nominee billet category was made. as shown
in Appcndix E. This simple change in the billet fill structure from Strategy I IA resulted

in a new billet strategy called Strategy I11B. It results in no requirements to use waivers.

24



Table 6. CURRENT JSO NOMINEE INCUMBENTS

POOL YCS
POOL 13 14 115 16 17 18 19 20 21 22 23 24 25 26
JSO

NOMI%- 1 6 8 36 26 42 67 52 61 51 49 87 39 48
NEE

E. CONCLUSION
This brief introduction to the model demonstrated the flexiblity of the model in an-

swering questions about how billet fill, manpower pools and continuation rates affect the

joint duty assignment system.
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IV. SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

A. SUMNIARY
The purpose of this thesis was to demonstrate the usefulness of the model,

TITLEIV, as an analytical decision aid for Marine Corps Manpower managers in regard

to compliance with the Goldwater-Nichols Department of Defense Reorganization Act

of 19S6. Two different joint duty assignment billet fill strategies were developed, as ex-

amples for demonstration purposes, to show how the model works. The first strategy

used JDA billets which would cause the model to become self-sufficient in the shortest

possible time. The second strategy was designed as a type of JDA billet fill the user could

possibly use for exploration. Both strategies used the rank requirements of the current

joint billet structure but differed in how the eight joint assignment billet categories were

used. Using the "push-pull" process of pushing ofricers through their careers by YCS
and pulling officers with specific YCS into vacant joint duty billets, the model was able

to forecast each strategy's compliance to Title IV rules.

In the analysis of both strategy's the focus was on how soon a strategy would be-
come self-sufficient if the model started with no officers residing in the manpower pools

as incumbents. Each strategy was run using different promotion rates to see the efftct

on thc time that a strategy would become self-sustaining.

B. CONCLUSIONS

In both strategies, afler starting with zero incumbents in the manpower pools, in-

creasing the promotion rate for lieutenant colonel from 65% to 70% and for colonel

from 50% to 55%, dramatically reduced the amount of time a strategy took to achieve

self-sufficiency.

Additionally, the current number of officers available to serve as potential Joint

Specialist Officers was used as a set of incumbents. This deals with the problem of initial

shortages of JSO's which occurred using the second strategy, Strategy IIA. This lead to

a demonstration of how a user could use the model to perform "what if' type of ana-

lyscs. The billet fill structure of Strategy IIA was changed to that of Stratcgy 11iB, where

Strategy 1113 rcsultcd in no shortages of qualified Joint Specialist Oflicers.
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C. RECOMMENDATIONS
Congressional attention has been and will continue to be focused on how well the

Marine Corps and the other services are complying with Title IV of the Goldwater-

Nichols Act. Marine Corps manpower managers will be required to answer tough con-

gressional inquieries concerning any possible violations of the Title IV regulations.

Additional studies of the Act are needed so the managers can prevent violations by

making timely decisions based on the results of the analyses.

The present model can be modified to allow manpower managers the ability to focus

their attention on a set of billets which require officers from a specific MOS to fill the

billets. The modification would require additional billet categories and their corre-

sponding pool types to represent the officers of a particular MOS as they progress

through their careers. As an example, Appendix A shows the 2602 MOS field, Signal

Intelligence, as being required to fill six 9701 billets (non-Critical) and two 9702 billets

(Critical) from their community. The officers who fill the two 9702 billets can come from

the pool of officers who have filled one of the six 9701 billets or from a pool of officers,

with the 2602 MOS, who completed a tour as a JSO nominee in billets other than the

six billets listed. In this case three additional billet categories would be added to the

model: one category for the two 9702 billets, one category for the six 9701 billets and

one category for the billets other officers with the 2602 MOS can fill as JSO nominees.

Additional manpower pools would be needed to track the officers from the 2602 MOS

with joint experience through their careers. The officers in these pools would now rep-

resent the potential manpower from which to draw officers of the 2602 MOS into the

two 9702 billets. With additional modifications to the computations performed by the

model, the user could experiment with different billet fill strategies for this MOS and

others.

The models current algorithm for selecting Joint Specialist Officers was selected for

its simplicity. This method may not give the user the best selection of officers to fill

billets as Joint Specialists. A modification to the model would be the incorporation of

an optimizer routine. The optimizer routine could be used to maximize the number of

CRITICAL and JSO billets filled by officers from the JSO nominee manpower pools.
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APPENDIX A. JDA LIST

Table 7. USNIC JDA BILLETS

9701 (Non-Critical) 9702 (Critical)
DESCRIPTION 04 05 06 07 04 05 06 07

ADJUTANT 0180 3 1

INTELL 0202 18 19 2

TACTICAL 0205 2
INTEL

COUNTER IN- 0210 3 1
TELL

INF OFF 0302 9 11 1

LOGISTICS 0 0402 9 13 1

FIELD ARTY 0802 1

NAVAL GFP 0840 1 _

FAC MANAGE- 1330 1
M ENT 13_ 

___1_

AMMO 0 2340 1
COM.MI 0 2502 12 9 4
SIG INT 2602 6 2 2

ELEC MAINT 2802 1

GRD SUP 0 3002 8 8

DATA SYS 0 4002 4 1
PUBLIC AFF 4302 3 1

.JUDGE ADV 4402 2 2

NBC ) 5702 1

M.P. 5803 1

AAW 7204 1
AIR DEF CON- 7210 1 2

"TROL

VMA A-4 7501 2

AV'S-A'C 7508 1
A-6 7511 1
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Table 7 USMC JDA BILLETS (CONTINUED)

9701 (Non-Critical) 9702 (Critical)DESCRIPTION MOS----------------_ -

04 05 06 07 04 05 06 07

F4-S 7522 1
FPA-18 7523 2

RF-4B 7545 1

UC-12B 7555 4

KC-130 7557 1

EA-6B EWO 7588 2 1

AV SAFETY 7596 1

ED OFFICER 9602 1

DATA SYS MAN 9648 1

OPS ANALYST 9650 1 2

DEF SYS ANA- 9652 2
LYST

SYS ACQ MAN 9656 1

0 9658 2

SPACE OPS 9666 1 1

INT'L REL 9676 1

GENERAL OFF 9903 16 1
COL. LOGIST 9904 6 3

COL. GRD 9906 17 1 1 10

COL. NANFO 9907 10 3

UNRE- 9910 26 59 17 10 14
STRICTED

UNRESTR GRD 9911 8 13 2

NA NFO 9912 11 13 5
A I R CONTROl 9930 4

ACQ MANAGE- 9958 1
M ENT

2y



APPENDIX B. SAMPLE RUN

A. MAIN MENU OPTIONS

TITLE IV MENU

TYPE THE LETTER IN PARANTHESIS TO REVIEW, CHANGE OR RUN MODEL INPUTS
(G)0T A FILE
(U)ILLET FILL
(O)FFICIR POOLS
(C)ONTINUATION RATES
(T)ITLI IV EXCLUSION PERCENTAGE
(R)UN MODEL
(L)OOK AT CURRENT INPUTS/ANALYSIS OF LAST RUN
(S)AVI INPUT VALUES
(E)XIT THE PROGRAM

B. SAMPLE BILLET BREAKDOWN

BILLET NAME NUMBER OF BILLETS MAJ LTCOL COL

1. JDA l171 64 77 30
2. JDA COS 46 16 18 12
3. JSO NOM 60 33 27 0
4. COS JSO NOM 3YR NOJPME 22 12 10 0
5. COS JSO NOM 2YR NOJPME 32 16 16 0
6. COS JSO NOM 2Y2 JPME 28 12 16 0
7. JSO 17 0 9 8
8. CRITICAL 58 0 28 30

THE TOTAL NUMBER OF JDA BILLETS IS 434
PERCENT JSO/JSO NOMINEE IS 50.00

PERCENT COS JSO NOMINEE WITHOUT JPME 12.44

TYPE THE NUMBER OF THE BILLET YOU WANT TO LOOK AT OR CHANGE
OR HIT ENTER TO GO BACK TO THE MAIN MENU
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C. SAMPLE RUN ANALYSIS

YEAR 3

SHORTACE Of COS JSO'S NEIDED FOR CRITICAL BILLETS 3

SHORTAGE OF JSO'S NEIDED FOR CRITICAL BILLETS 4

SHORTAGE OF JSO'S FOR NON-CRITICAL BILLITS 3

NUMBER OF JPME SLOTS NIEDID THE YEAR PRIOR 34

NUMBER OF COLONELS ELICIBLI FOR PROMOTION V7

AVER•AG TOUR 3.00 YEARS

NUMBER OF 2 YEAR COS OFFICERS ALLOWED FOR EXCLUSION 54.25
NUMBER OF 2 YEAR COS OFFICERS WHO LIFT A JDA BILLIT 53
NUMBER OF 3 YEAR TOUR OFFICERS WHO LIFT A JDA BILLET 112

HIT ENTER TO CONTINUE

YEAR 3

JDA MANPOWER POOLS WHICH FILL CRITICAL AND JSO BILLETS
YCS 13 14 15 16 17 181 9 20 21 22 23 24 25 26

JSO NOM 0 0 0 0 0 2 2 0 0 2 0 0 0 0
COS JSO NOM 2 YRN OJPMI 0 0 0 0 2 0 0 0 0 2 0 0 0 0

COS JO MOM 2 YR JPME 0 0 0 1 2 1 0 0 0 2 0 0 0 0

YCS 13 14 15 16 17 18 19 20 21 22 23 24 25 26

CRITICAL BILLETS
NOT FILLED 0 0 0 0 0 0 0 0 0 0 0 1 1 2

JSO BILLETS
NOT FILLED 0 0 0 0 0 0 0 0 1 0 0 1 1 0

HIT ENTER TO CONTINUE
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APPENDIX C. STRATEGY I BILLET INPUTS

A. BILLET FILL

BILLET NAME NUMBER OF BILLETS I'AJ LTCOL COL

I. JDA 163 49 75 39

2. JDA COS 54 24 20 10
3. JSO NOM 95 48 47 .0
4. COS JSO NON 3YR NOJPM 0 0 0 0
5. COS JSO NOM 2Y2 NOJPME 54 32 22 0
6. COS JSO NOM 2YR JPM? 0 0 0 0
7. JSO 10 0 9 1
8. CRITICAL 58 0 28 30

THE TOTAL NUMBER Of JDA BILLETS IS 434
PERCENT JSO/JSO NOMINEE IS 50.00

PERCENT COS JSO NOMINEE WITHOUT JPME 12.44

TYPE THE NUMBER OF THE BILLET YOU WANT TO LOOK AT 0 CHANGE
OR HIT ENTER TO CO BACK TO THE MAIN MENU

B. INDIVIDUAL CATEGORIES

JDA MAJ LTCOL COL
YCS 13 14 15 16 17 18 19 20 21 22 23 24 25 26

5 5 6 0 0 8 8 9 0 0 6 6 0 0
5 6 6 0 0 8 8 9 0 0 6 8 0 0
5 5 6 0 0 8 8 9 0 0 7 6 00

49 75 39

JDA (COS) MAJ LTCOL COL
YCS 13 14 i5 16 17 18 19 20 21 22 23 24 25 26

3 3 3 3 0 3 3 3 1 0 2 2 1 0
3 3 3 3 0 3 3 3 1 0 2 2 1 0

24 20 10

JSO MOM MAJ LTCOL COL
YCS 13 14 15 16 1? 18 19 20 21 22 23 24 25 26

1 8 7 0 0 5 5 5 0 0 0 0 0 0
1 8 7 0 0 6 5 5 0 0 0 0 0 0
1 8 7 0 0 6 5 5 0 0 0 0 0 0

48 47 0
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COS JSO NOM (3YR-NOJPMI) MAJ LTCOL COL

YCS 13 14 15 16 V7 19 19 20 21 22 23 24 25 26

0 0 0 0 0 0 0 0 0 0 0 0 0 0-

0 0 0 0 0 0 0 0 0 0 0 0 0,0
0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0

COS JSO NOM (2YI-NOJPML) MAJ LTCOL COL

YCS 13 14 15 16 1? 18 19 20 21 22 23 24 25 26

4 4 4 4 0 3 3 3 2 0 0 0 0 0

32 22 0

COS JSO NON (2YR-JPME) MAJ LTCOL COL

YCS 13 14 15 16 V7 18 19 20 21 22 23 24 25 26

0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0

JSO MAJ LTCOL COL
YCS 13 14 15 16 17 18 19 20 21 22 23 24 25 26

0o 0 0 0 0 o I I 0 0 1 0 0 0
o o o o o i i 1 0 0 0 0 0 0
o o o o o i i1 0 0 0 0 0 0

0 9 1

CRITICAL MAJ LTCOL COL
YCS 13 14 t5 16 17 i8 19 20 21 22 23 24 25 26

0 0 0 0 0 3 3 3 0 0 5 5 0 0
0 0 0 0 0 3 3 3 0 0 4 6 0 0
0 0 0 0 0 3 3 4 0 0 5 5 0 0

0 28 30
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APPENDIX D. STRATEGY IIA BILLET INPUTS

A. BILLET FILL

BILLET NAME NUMBER Of BILLETS MAJ LTCOL.COL

I. JDA 171 64 77 30
2. JDA COS 46 16 18 12
3. JSO NOM 60 33 27 0
4. COS JSO NOM 3Y3 NOJPMI 22 12 10 0
5. COS JSO NON 2YR NOJPNE 32 16 16 0
6. COS JSO NOM 2YR JKl! 28 12 16 0
7. JSO 1 0 9 8
8. CRITICAL 58 0 28 30

THE TOTAL NUMBER 01 JDA BILLETS IS 434
PERCENT JSO/JSO NOMINIE IS 50.00

PERCENT COS JSO NOMINEE WITHOUT JPME 12.44

TYPE THE NUMBER Of THE BILLET YOU WANT TO LOOK AT 0 CHANCE
0 HIT ENTIER TO GO BACK TO THE MAIN MENU

B. INDIVIDUAL BILLET CATEGORIES

JDA MAJ LTCOL COL
YCS 13 14 15 16 17 18 19 20 21 22 23 24 25 26

6 8 7 0 0 7 7 6 6 0 5 5 0 0
6 8 8 0 0 7 7 6 6 0 5 5 0 0
6 8 7 0 0 7 6 6 6 0 5 5 0 0

64 77 30

JDA (COS) MAJ LTCOL COL
YCS 13 14 15 16 17 18 19 20 21 22 23 24 25 26

2 2 2 2 0 3 2 2 2 0 2 2 2 0
2 2 2 2 0 3 2 2 2 0 2 2 2 0

16 18 12

JSO NOM MAJ LTCOL COL
YCS 13 14 15 16 17 18 19 20 21 22 23 24 25 26

0 4 4 3 0 3 2 2 2 0 0 0 0 0
0 4 4 3 0 3 2 2 2 0 0 0 0 0
0 4 4 3 0 3 2 2 2 0 0 0 0 0

33 27 0
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COS JSO NON (3YI-NOJPME) MAJ LTCOL COL

YCS 13 14 15 16 17 18 19 20 21 22 23 24 25 26

0 2 2 0 0 2 2 1 0 0 0 0 0 0
0 2 2 0 0 0 2 0 0 0 0 0 0 0

0 2 2 0 0 2 0 1 0 0 0 0 0 0
12 10 0

COS JSO NON (2YR-NOJPMN) NAJ LTCOL COL
YCS 13 14 15 16 17 18 19 20 21 22 23 24 25 26

0 3 3 2 0 2 2 2 2 0 0 0 0 0
0 3 3 2 0 2 2 2 2 0 0 0 0 0

16 16 0

COS JSO NON (2YR-JPMZ) MAJ LTCOL COL

YCS 13 14 15 16 17 18 19 20 21 22 23 24 25 26

2 1 2 1 0 2 2 2 2 0 0 0 0 0
2 1 2 1 0 2 2 2 2 0 0 0 0 0

12 16 0

JSO MAJ LTCOL COL
YCS 13 14 15 16 17 18 19 20 21 22 23 24 25 26

0 0 0 0 0 0 t 1 1 0 1 1 1 0
0 0 0 0 0 0 1 1 1 0 1 1 1 0
0 0 0 0 0 0 1 1 1 0 t 1 0 0

0 9 8

CRITICAL MAJ LTCOL COL
YCS 13 14 15 16 17 18 19 20 21 22 23 24 25 26

0 0 0 0 0 3 3 2 2 0 3 3 2 2
0 0 0 0 0 3 2 2 2 0 3 3 2 2
0 0 0 0 0 3 2 2 2 0 3 3 2 2

0 28 30
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APPENDIX E. STRATEGY IIB POOL INPUT

A. JDA POOL

YEAR
13 14 15 16 17 18 19 20 21 22 23 24 25 26

JDA POOL INCUMBENTS

JDA 0 0 0 0 0 0 0 0 0 0 0 0 0 0
JDA (COS) 0 0 0 0 0 0 0 0 0 0 0 0 0 0

JSO NONMI 6 8 36 26 42 67 52 61 51 49 87 39 48
COS JSO NOM (3YI-NOJPIE) 0 0 0 0 0 0 0 0 0 0 0 0 0 0
COS JSO NOM (2YR-NOJPNI) 0 0 0 0 0 0 0 0 0 0 0 0 0 0

COS JS0 NOM (2Yl-JPR) 0 0 0 0 0 0 0 0 0 0 0 0 0 0
JSO 0 0 0 0 0 0 0 0 0 0 0 0 0 0

B. BILLET CATEGORIES

JSO NOM MAJ LTCOL COLYCS 13 14 15 16 17 18 19 20 21 22 23 24 25 26

0 4 7 0 0 4 5 2 0 0 0 0 0 0
0 4 7 0 0 4 5 2 0 0 0 0 0 0
0 4 7 0 0 4 5 2 -0 0 0 0 0 0

33 33 0

JSO MAJ LTCOL COL
YCS 13 14 15 16 17 18 19 20 21 22 23 24 25 26

0 0 0 0 0 0 0 1 10 1 1 1 0
0 0 0 0 0 0 0 0 01 1 1 0
0 0 0 0 0 0 1 o o1 0 0

0 3 8
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APPENDIX F. TITLEIV FLOWCHART
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APPENDIX G. TITLEIV APL FUNCTIONS

A. MENU

9 MN Mj~ANG LIE APRETa NIL OSJMElCOSNQMTHREE SWPMjSTWQNU~ra~i;RITECAL tORI F ~VECON CRRCANJRLE N~II~'?UMu~

SOE~B SSOE COLORSS

3 44 SCCOLO 37
151A MENU IS THE DRIVER FUNCTION FOR THE TITLE IT WORNSPACE.

7 A THE LOCAL VARIABLES ARE DESCRIBED:
a JDA 3X14

10 a JDA9OS 2x14
a11 OO 3x14

12 a COSNONTHREE 3X14 .TDA BILLET MATRICIES13 aCOSTNON~jPfM 2x14
14 aCOSTWYC 2x114
15 is3x14
16 rnCR9 TICAL 3x%4
17A
18 JDAPOOL POOL OF JDA EXPERINCED MARINVE OFFICERS ? x14)
20 ACR CONTINUATION MATRIX C '4xim.21A
22 aAPPERCENT SHORTAGE OF COS JSO NOMINEES FOR CRITICAL BILLETS23 A
24 AEXCLUSION PERCENT 2 YR jg$ QFF.j5 AJEDTfB XCUE25 ALOE TOR AE EEXCLGDNG26 st FROM THEZN OF TOUR LENGTH
27 a PERCENTCOS APPROPRIATE PERCENTAGE OF 2 YR j00$ CJSO rNOMINEES28 a REQUIRED TO BECOMB .JSOIS TO F L RTCLBLLETS2 9
308 CRI.TICALNOTFIrrLLED VECTOR JfHICH 11HOWS WHERE A SHORTAGE BY rCS A31 f SfrTAG9 EXISTS
32 a
33 a REQCOS NUMBER O R~SJQNWNE EURDT34 A BEOM TSO' S O IL CRITICA BILLETS35 It
36 aALL GLOBAL VARIABLEJ U ED HAVE A 'T' WHICH PRECEEDS THE VARIABLE37 aNAME THE GLOBAL REPRESENTS.
38 a
39
140
41 NAME+ 8 24 

Y' JDA JDA l)JSO NONCOS JSO NON (3YR-NOJPME)COS JSO NON (271-NO EmE COS .TSoON1C
42 (2YR-JPME) JSO CRITICAL
43
44 a TRANSFER THE GLOBAL VARIABLE VALUES TO THE LOCAL VARIABLES
45
46 L99 :APPERCENT*TAPPEfRCENT
47 COLONEL.TCOLONEL
48 COSJPHE.TCOSJPME
49 COSNOMTHREE+TCOSNOHTHREE
50 COSTNOJPM94-TCOSTWOJPME
51 COSTVONOJFME+TCOSTWONOJPME
52 CRITICAL+TCRITICAL
53 j XTICLOLLED. TCRITI CALNOTFILLED
54 CUZNEXLSN
55 JDA4.TJDA
56 JDACOS.TJDACOS
57 JDAPOOL+TJDAPOOD
58 JPMESLOTS*TJPMESLOTS
59 JSO+-TJSO
60 JSOBILLsETFILLED.TJSOBILLETFILLED
61 JSONOM4TJSONOM
62 POOLI7SONOH+TPOOLJSONOM
63 YEAR+.TIEAR
6" CR+TCR
65
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B. MENU (CONT'D)

66 DO: CLRSCRN
*67~ TITLE IV MENU'

*70~ 'TSYPESTU LETTER IN PARAN U STRVIEV. CHANGE OR RUN MODEL INPUTS'
71 '
.72: L LL.73. OLS'
714 NtAY1:75: CLSZ UA NRT ERCENTAGE'

77 ' fLQif XATL UrRN INPUTS/ANALYSIS OF LAST RUN'
79 ' IEXI TBPROGRAM'
60 LiO:.('GEOCTRLSE':1.EI)ILI,L2,]LU3.L4, ,LG,,L7,LOLg
61, ' 1
62 'NTER ONLY 0, B, 0, P. T, R, L, S, 81
63 *
64 Li: FLEOP
85 *Log
66 L2:BILLFILL
67 +L0
Be L3INCUHB
s9
90 +LO

92 +L0
93 L5:TITLEZV
94 +L0
95 L6: SARTRUN
97 'DO YON MANY TO RESET TUE BILLETrS AND P0OLS TO THEZIR96 'INHITA VALUE BFR I OE~V U99 1 TO fgRESET OR BIT EBNTEsRN TO CONTINUE'10 +i11= C 5ý
101 +L
102 L7:DISPLAY
103 +LO
104 LO:SAVE
105 +LO
106 L9:CLRSCRN
107 'ONCE You EXIT ALL INPUT AUSAELS
109 r OR T EM IARFILE'f UNLESS YOU SAVE SAVED'
10 ' YPE 'I'-' IF Y U MANT TO SAVE YOUR INPUTS'IIIO iTT ENTER TO EXIT'

112 XRESSRES ONSECHECX '5'
113 +(RS:1pL
114 fE~ L
115 '
116 ' DO YOU MANY TO REAMAIN IN APL? TYPE ''Y'' TO STAY IN APL'11 !RS+RESIONSECRECK 'inI
lie *KRES1 IPEND
119 fJA4-'9P
120 END:'
121 '
122 'MODEL RAS BEEN EXITED'
123
124 ' TYPE '')OFF'' TO LEAVE APL'
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C. BILLCHANGE

I V IMSMOSNG BILLET: Tf:RESULrT;NEW ;ANXZA:RLT COL :COL
2 ALLOW1NTDE USER fO CHANGEA SPECIFIED BIJLBLET f ATGRZ.

3 USED NCONJUNCT ON VIrHasTI FUNCTION BfLLF IL 0
4
5 L0 *: CLRSCRN
S

CA ~ ~ M E LTCOLMBSR AND COLONELS

22 LrJOL * RAE k * J%1
141 ~ hlA rLCOjfL ,COLis~ :Kr' 'P ARaTPj(29p LA TCL CCL'

1: ýi4 i4PDILLET),5)P(NAMEC(*T7PE):J.((5x(14PBILLET)-1))PI ).~4 OuT DXL

21 Li:. DO ffOU WANT TO MAJIE ANY CHANCES TO TIEl BILLET FILL, Z OR N
22 *''1Ii/N
23 '
24 M HICH MEAR DO YOU WANT TO CHANGE, ( 13 -26)
25 T.,EI
26

29 'I18.~ DLEE:-2
30 ' Lr~-2
31 ' NUTTI NEW VALUESFOYER'(T
32 ' ('.(w1pBILLET),' VALUEZS YSfAPERlRhD 5 A SPACE)'
33 NEW.
3u RF,$ULTERRCDECK NEW
35 y RESUIT;1)315
36 BILLETS I 4-1 +NEY

37 ZZZBz ET
38 L
39 L5:NG
40 *Ll
~41 END:ZZZ+DILLET
42

7
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D. BILLFILL
vlifff~O T53AL; N I Z ZZ;Tf:NAJ:LITCO I COL t NE

2 m ALLOWS TE SETOCHANGE JTDA BLESADGZVS
aFIRST GLANCkE INDICATION ~ iLZ"ifrir~ 2 lEAR

aCOS .750 NOMINEES VTBOLI JN TIE USER ffi SELZCTED.

1 ~ 00
9 mil. 14 00

oLmAri RN.7DA)/ .ok 8 1DA O J± . .1 3 + + IIcT1C )+(+I+IJTSO NION)+(+/+/C

1 5 a A 1 U 2if TIE UMR or MJWO"S *LCOLS ANDozn COONL INcrC BILLET
.16, 4E 1: .,'JA
.17. N4E 2: j
i1,s4L 31 *7.*#SOis
219 NE4 I; *.+*CQ.sVJ
.20 NE 5: .CSMNJE.21 NE 7:*6 5
.231 PaX 8: ..,0CKITCAL
24 EtIS 3-/ 9's+'25' LA M ~U

:28:
0BILLET NAMEP NUMBER 0? sILzzm MU. LCOL COL

[3 3 A~) CO 2.O'~ ,COo$Iw' MPWifl'C.I*IJ )).Cl2p' )CtI ?

[343 ,OMNT 3NAJ [OL2J COLC23), 9 ( , 1 C2IJOON)C1p I)(.'5
o353 mw kA.' j 3jr 0 3) ( tz~ G'M(.I.IGSNONREZW)).Cl2p' '),(ot35)4 ' 4 u

[363 I5- C 3) 1,,, CO 11J1 ZY4 Orifl'C././CoSI'VONOJ?)),C12p' '

[30 T ýMAf7)wCL eLC] ,'I%9 OFE'C41IJSO)),(12p' 1).(*,'I5' 0?F
[393 1 ' gao[3 :w'A-%' O1~r(.I4ICRZrZCAL)).(12p' )C.'

T f TOA JN R OF j~j JDFAlOx1((..J

44 M2HZ +R+ I

4&5 1 TYPE THE NUMBER 2F THE PILET ZU VANE WOR AT OR CRANGF'
46 ' RN S TERo Go MAC7 1T , TIE fAI MNU
47 *('123456o78'~l+j)N/L12.L2.L5,L S#7. 3,Z3.4

'4 LIl :
so 'I' BILLCEANCE JDA
51 TJDA-JDA.ZZZ
52 *LO
53 L2:
54 '2' BILLCRANCE JDACOS
55 TJ7DACOS-.JDACOS+ZZZ
56 *LO
57 L3:
58 '7' BILLCBANGE .7SO
59 TJSO*JSO*ZZZ
60 *LO
61 Lu:
62 '8' BILLCRANGE CRITICAL
63 TCRITICAL-CRITICAI,.ZZZ
64 -LO
65 L5:
66 '3' BILLCBANCE JSONOM
67 2'JSOPJOM*JSONOM.ZZZ
68 -Lo
69 L6:
70 '4' B.TLLCBANGE COSNOMTBREE
71 TCOSJVOR'THREE.COSNOMTHREE*ZZZ
72 -1.0o
,73 L7:
*74 '5' BYLLCBANGE COSTWONOJPME
75J TCOSTWONOJPME+-COSTWONOJPME-ZZZ
:76 -Lo
*77 LB:
,78 '6' BILLCRANCE COSTWCJPME
79 TCOSTb/OJPYE+C0STWOJPXE.ZZZ

80J -LO
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E. DISPLAY

zD6 ýPAY;Dp IH:TOTAL INOTXCLUDED:EX;AVGTrOURW, VACATE;COSVACA-TE

HI FNCTION ri ViED 6Q JZJPLAY JOE RISJTJ OF A MODEL RUN.
JNOMTINF ON !H5 LETHL RUN ALLOVS S TO FCHEC5 aCONTINUAT ION RATE ARE WITH REGARD TO TITLE IV CONTRAINTS.

8316 
0 tJSO NON','COS 2 YR NOJPME'' COS 2 YR J7PME'9YCSl 13 14 Is Yk1R 1 7 11jj9R30 21 22 13 24 25 26'

11] Y T
12]
113] 'SIR g 15SJSO' 'S NEEDED FOR CRITICAL BILLETS o.(.1 amT( rAPPE

[145 'ifUoRTAgE OF JDS' 'Sl N"' FORtz~ Cw+/
Is X~CALN ZPILL~D Y A U gJ 8 FO RITICAL BILLETS (w 1 ' F T ./ C

t11 gBRTAGEAc OF ''S ~jR NON-CRITICAL BILLETS ',w'1 GmT(+/rjs
E 3 OJILEFLD'ARNUBR OF IJPME SLOTS NEEDED THE YEAR PRIOR (w. 1161 OPFMT COS4JFK

E21 rU3IBER OF COLONELS ELIGIBLE FOR PROMOTION ow. m6 OFTCOLONE

C22]~23~ a TUE FOLLOWING EQUATIONS CALCULATE THE AVERAGE TOUR LENGTH
125 i OTAL+4././JDA)+II (+4/DACOS,).(+/J SO1.5 )+k CRiZTCAL)+(+/./JSONON)i)(+/./C

Q$OMHR~2(++ LCOSTWONOJFN ,r +(/+/CcS 0TvOJM26] UTTA Xs ,XuON.1oo)
27]
29] XCU-l~~
230 TXCLUDDi r 0, J EE 4  ITSNM[;).(/+ICZTIALE1;])+(/COSNOMT

31 *Vc1+NTXCLUDSD)- PL
32 AvCOR (3Vc2 ) 2NTCLUDED)+)(VACATE4NOTXCLUDED)
33 AVERGE TOUR '.(o F6.2' MFT AVGTOUR),' YEARS'
34
35 :NUMBER OF 2 YEAR COS OFFICERS ALLOWED FOR EXCLUSION (EX36 'NUMBER Of 2 YEAR COOROFFICR IH ETAJABLE CSAA137 'NUMBER OF 3 YEAR TOUROFCR WHO LEFT A JDA BILLET '.tVACATE38 AE
39 LITE NO OFFICERS LEFT A JDA BILLET IN THIS YEAR'40 PAGE:'
41 '
42 ' HIT ENTER TO CONTINUE
43 v*1a
44 CLRSCRN
46 YEAR ',(wYEAR)
47 'JDA MANPOWER POOLS WHICH FILL CRITICAL AND e7SO BILLETS'48 1
49 1 1
50 NAMES, '13' DFMTLPOOLJ7SONON
51
52 t
53 H
54 1 1
55 *( (+/CRITICALNOTFILLEDEYEAR.,)=)0)pSKIPI
56 'C ITICAL BILLETS'
57 'NOT FILLED ',(6, '131 OFm.TrCRITICALNOTFILLED[YEAR; J)58 '
59 SKXPIi:. (•4JSOBILLETFILLEDEYEAR?:J)=O)pSRIP2
60 17SO B ZL TS
611 ' NOT FILLED ',(V,113' FMT(rJSOBILLETFILLEDEYEAR1J))

63] '

1 2 KP:64] 'HIT ENTER TO CONTINUE'653 m-
66 LpSCRN
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F. INCUNIB

YZNCCINB a l
v INCOmE :zv;ERFSOLZ

a ~ E ?QWO ND ANG NUZODE

J1 oA POOL INCUMj3ENTS''D 1  OM(2."Y
11 NAJWCI 2 3 5 6 7 3 ;3,('Z14 M2W! JDAPOOL)
12 '
13 '
114 Lli:'D ZOU VANT TO MAZE ANY CUANCES TO TUX INCUMBENTS MATRIX, Z TO dRANCE'
16 1
17 1
is I WEICI YEAR DO YOU WANT TO CEANCE C 13-26 P'
'2'0 fT(tvl/jrl13)?v v/S (rr)sT))v~v/((PT)s1))v(rT,26))PL5
22 NAMEC1 6 7 :J.( OII MWK! JDAPOOLCgt-123)
23 '

25 'po NPLJ TEE EWvALUES FOR rjEARI (WT)
26 '',(Ol+pIDAOL' VALURS SEPEIA ED BY A SPACZ)'
27 NEW. 0
28 RXSU TERRCHECxI NEW
2g 1BREULT:1 )PL5
30 TJAOOLri T-123eJDAPOOLC:T-12J4.NBW
31 *LO
32 L5:NOCO
33 *oLI
314 END:
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G. PROMOT

V PROM1O5O k iNW;ULT
~~~ C ZON Ok A OWJ$ THE USER TO CRANCE THE CONTINUATION

33 RAZS OF OFFICERS FEON ONE ZCS TO TIE NEZXT.

5 0: LRSCRN

I I CONTINUATION RATE'

11 *jZ6, CFNT12e+i13) IS

15 Zl:' DO YOU? WANT TO CIANGE ANY OF THE CONTINUATION RATES, Y OR N
16 +('T:, pN

1l 7 
, 

7 2 
+0'N

is e TS EAR DO YOU VANT TO CHANCE ( 13 - 26 )l

20 ) (f<W I I) V T'26 ) M P WE
221 ' EA ,T CNT ONl 0 F6.3' OMW CREtT-12:T-113)

24 'ENER TEE NEW CONTNUATION SATE

L26 R St -Jr.RR~iLC~REC NEW
L27J *( ULT=1 )PLS
28 X TRfT-121T-11 J CRCT-12;t-113+NAW

~30 ZS:NOGO
31 *Ll
321 END:

44



H. MODEL

3Ir Na rge DA TU F R ~ A EXPERIENCE2lnlim To4 IOU NUMB ER e

3S *AL f~RA 9Ei ~ ' COA AR BEif NO EL
a~ ~ ~ ~ ~ I SAC L T 11E NUMBE OF C L NE S E I IB E F R PR M T O

11 a
121 E UBOFF ERS INUMBER POFOLSNELS EII BL NET OER ATRIMTION

169 JDAoOL.JD ;APOOL.xCsR4)JO213jOll3C~ZAE93+RrCL21

17

16

IS~~ ~~ iju CACLT U PESLoTS NfINDD fROM TBE PRfVIOUS YEAR TO
120 a ILTWE TA BILE N5SDf+/FOR TBS CURRZNJY~21 JPMESLOTS+(+/SOM3 J+ (4COSTNOJPMBE2;Jj
22
23 af STHTE NUMBEJRV OF JPMT§gISLOTS REQUIRED FOR COS OFFICERS NOMINATED
24 a S SO 'S WHO NEE NPIA EO.
25 COSJ ME..0
26
27 aCALCULATE THE NUMBER OF .730 OLOTS NEEDED TO BEr FILLED. THESE28 a SLQT ARE .IDA BILLES F1ILLE BY JSO' S.
29 JSO UMBER4+/JSO (31
30
31 : CALCULATEf TIE NUMBER OF CRITICAL BILLETrS TRAT NEED TO BE FILLED
32 a TICIEAR.
33 CARITCANUMBER.. (CRITICAL C3; J
34
35 : CALCOLATE TBES 1APfRQPRIATE PERCENTAGE OF COS OFFICERS WHO MUST36 A IL CRITICAL BILLE S IS .7030' +IIAP L3 55.037 PERCENTCOS* (+/4/JDAPOOL 5 6 ;)(//DPOC J
38NUER FRSPOMS BE39 aCALCUL '"E TIE NUBE IF CjNM~ SWOMS EOME JSO'S
40 uCS .8RCEN.,TCOSxcR YX B

42 :UfE TEMPORARY VECTORS FOR TRACKING TEE NUMBER OF JTSO AND COS NOMINEE43 OJFFICERS FILLING TOE BILLETS44 CRITICALFILýLVECTOR.CUITICAL L3 3
45 .SFILLV CZOR'450E3
46
47 a START THE LOOP FOR FILLING CRITI C AL BILLETS WITH THE APPROPRIATE48 a PERCENTAGE OF COS OFFICERS (2 SERCos JSO NOMINEE'S)
49 LOOP:1+15
50 LOOPA:I.I-1
51
52 a ZF TH1RTICA BIL ES ARE FILLED. GO TO LI53 f CRIT!CAlZLcLVECTORI US0)pL1
54 + Re COS=0 ggjl CR1?iAL j Nis55 aCHEC TO 1EI ERR AR COS OFFICERS AVAILABLE TO FILL56 CITCAL ILL S Go5 COA TCSOR colB
57 "S (DAPOOL L51iff!'51A POOL 6B1) (J%5AOOL[St 3;!1))pCOSA
59 +j~e7 POOL S:Ij 'cJDAPOOLI6,IJ A (JDAPOOLL6:IaIkl pCOSB

60
61 COSA:CRI ICALFILLVECTQREI J+CRI.TICALFILL VEC.TOR (1)-I
62 O!APOOL L5tflJDAPOOL &5:rI -1
63 REQCOSMREC S-1
64 *LOPA

66 COSS!CRITICALFILLVECTOR CI) CRITICALFILLVECTORCI)-I
67 JDAPOOL *46+DAPOOL L6si -1
69 RESCOSUE 51

70
71 a IF THE NUMBER OF COS OFFICER NEEDED TO FILL CRITICAL BILLETS
72 A FOR THIS YEAR HAS BEEN MET, START FILLING CRITICAL BILLETS
73 a NJ B JSO NOMINEES
74 L1:+TR QCOS=0)pCRITICALJ7SONOM
75 -6 (I1pLOOP
761 W *(+(.7DAPOOL C 5fl1 vGIJDAPOOLC6 Jý!1)A#(CRITICALFILLVECTOR'Z1 ) )>O)pLOOPA
77 CR IC JSONOM: APPRC N YEAR;)+REQCOS
78 1+1
79
80 LOOP3:I'-I+1
91 ('1>1u )i F rSFLL
821 + JDAPOOL L31IJ CRITICALFILLVECTORCIJ )DPROB2

45



I. MODEL (CONT'D)

p JDAPOOLJJ VDJR43Z -CZzTICALFZL~V8CTOREIJ

86
IsILLVCT*ORCIJ.CRITICALFILLVErCTOREIJ-JTDAPOOLE3 :1]

91 ;IOFZLLtCRZTICALNO2'FILLIED CEAR u3J CRITICALFILLVECroR
93 LOOP :1*4

95 *A Qt3IS0< Ff LV~COClDR9
96 1 3 0 -51 IVCOR (I~~~~~ J~~L5TRL1+0

10 PRQ :SF1 VETRI.S ILV TRf-DP0L3I
101 jj&TAFQOL V9rO (33 *egIJ.0rO x3-IAP E3

102 *00P
103
104 aDORATfA VECTOr2R ON THENUMBER OF BILLETS NOT FILLED BY JSOik
105 DONE:S0BLLTFLSDC7EAR, ).JSOFILLVECTOR
106
107 AFORM MARrlO NO AND 2 YR COS NON FOR REPORT GENERATION
108 OLSOO Li:] o~r .J4OL3;

19 POOL JissONOI +2] JDr0O il 51.
110 POOLJSONN (3t] .JDAPOOL 611

112 ADDOFFIERS WHO RAVE VACATED BILLETS THIS YEAR TO113 A HE NAP 0R O
114 9EP71 0, QCt12O.DCS2bjjW3Aj00 JSONOIE3: i1 0 COStJOMT

12 NJ N5212 %~13J Co Ccsw.At2hl.

115 JIA 00 M AK 3JA L(TENP,. xCR)
116
117 ASHIFT JDA BILLET MATRICES By ONE YEAR
119
119 JDA*.1@JDA
1120 JDACQS. IOJDACOS
121 alSO+ ISJSO
122 J ON M+ If JSONOM
123 C IT, CAL+ 1SQRITICAL
124 COSNONTHREE. 1@COSNOMTBREE
125 COSTWONOJP~ff. IBCOSTlONOiPME
1261 COSTWOJPM.7p 1 OCOSTIJOjpME
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J. STARTRUN

Or'6PU ZIE NUMBER 01 YEARS (INFTEGER ONLY) YOU VIZSE T0 FORECAST'

12

24 vt rr)s2'))v(cpr)*i))PZ5
15 EZ 7L RESjULTS DISPLAYErD (''7Y OR BIT ENZER 10 SKIP)'
i7 SPS1 irc c Y
13

20 3(Zr N)p2
21
22 VQDEL CONPUTING YEAR'(,A)
23 *~(v/(I'RUTBzl))v(I':YEAR))PL3
214 11
25 L3:DISPLAY
26 L
27 LZN':OGO
23 *LO
29 L2:YZAR.T
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LC TITLEIV

L2J mALOYS N' RE ssT AEBEPRN F YA OFCR
a M9 C C5  B~IXLSDZ FM 'llI~IL J~iC~N OF~0R fogLEfiIGS.

CqL SCR ErXCLUSION FROM AVERtAGING IS PRESENTLY' (, 1 PFG. 2' MWxi EXCLUSIO

16 You lIr? TOCIANGE TUE ExcLusION PERCENTAGE. Y OR N'

NRi TIN N BXCLUSION RATE'

Ie *(R9jl 18CX E
17 TEXCfUSIO=N.EXCLUSION*NEV

19 M~NOGO
20 *wL1
221 END:
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L.FILE OPERATIONS
I. FILEOP

13 jR~~'f 1SHA EA

14
15

16s s IS 'RBAD

21 1FL1NT4E

23 '
24 's18A

28 4(1341 ri 0S'HA
29 41ffENDr
20 1:FILL1 FIE I
31 9L 1
232
34 *L

39 +END I ~ a OFT E

40 13FZJ L5GPECN.FREAD I
42 * D1
43 L2tCOSLPNE.FRED13

46 TCR;I ICL31 GREAD 1 RA

40
41 LJD4.C NRAFRffD 1 1
52 CJAOLOu READ 1 12

57 CosONH FREA;D 131
58 SPOJ~~rMuRAD 1 14
4590 TEEAR81FRDAD s19
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2. SAVE

AZ] J:fl' qLE riTS. JOOj. CO&NT~ifi T5OJAI ND A XZCLOXSION )9ARE 'ISAVEID

3 FL TITILE ISONI S ANDL

124

27 +'RA

29 .3 ENDzr

31 *L
322
33 L2'FLL2 FTITE is zr
34 1L

36 1.'IL3 2FTI Im4 Frfz 113

37 *LS
32

36 L4'FIZLL4' OFTIE 1

40
41 L,5: PRESENT TITLE FOR TUE FILE is'
42 ,TREADINC+OFREAD I I
43 ',TREADIN
44
'45 ' DO YOU WANT TO CHANCE TER FILE TITLE? TYPE 'I IZ' To C~ACfir;-iTLF
46

48 ý;y H h FILE rTITLE USE 60 CHARACTERS CR LESS'
'49 YHEADZNc4-60+19
50
51
52
53 L6:' SAVING TH FILE Al 'THREADINC
54 TAPPE'RCEE FRPLAEFCE 21 155 TCOLoNEi FELAE

56 TOSJPE UREPLACE 1 3
57 TCOSNOR2'IREE FREPLAC E 1 4
58 TCSWOPE UFRPLACE 1 5
59 TCQSMNOPEFRIPLACE 1 6
60 CUFREPLACE 1 7
61 TCRITICAL OFREPLACE 1 8
62 TCRITICALMOVFILLED QFREPLACE 1 9
63 TEXCLU$INURPAE11
64 TJDA FEPAC 1 11
65 TJDACOS 0FREPACE 1 12
66 TJDAPOOL OFREPLA CE 1 13
67 TJPMESLOTS 0FREPLACE 1 14
68 TJSO UFREPLACE 1 15
69 TJsoBILLETFI LLED OFREPLACE 1 16
70 TJSONOX OFREPLACE 1 17
71 TPOOLJSONOM OFREPLACE 1 19
72 TYEAR F EPLACE 1 19
73 OFUNTI El
74 END:
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M. ERROR AND SCREEN FUNCTIONS

E~~IM u rNP') )v (( PIMPUT): (I# +PBLLET )))Pr,

VNRCIC r<i

YR LLT ,WIFICK2 INPFUT
CIJ (LN 0 PLI

L3] NU~~

Y RE L SI'.R CBE3 INP~uT
(1J (i <0 1
2 SPLI

9SCRCOLOR tO)
v FORE SC C fOR BACR'BITS:CLSCREEN

ýl M2BIE. (3p )T [26 L4BACX
2J 00 (ý2T 21p~jBTE 00 9S5 )OCLL OAV(OIO+ 233 203]

31 0 0 259 630 f cWLJ CASCiRZENPOR+BACE+1
C43 0 0 PCLRSCREEN OIPOXI l61

V NOG h
ýi 12 YOU HAVEr ENTERED AN IMPROPER VALVE FOR THE DATA REQUESTED'
2 ý HIT ENTER TO START AGAIN'
3] .

VRESPONSECRECX t3)
7 KEYRESP+RESPoNSECHECE Z)JP:k'

I2 LO:W4.0

.3 .P Y W))pL 3

6 j 2:XEZRESP.,0
8 L3: YOU HAVE TYPED AN IMPROPER RESPONSE'
:~ 'TYPE EITHER '.INP,' AND SIT ENTER ; OR SIT ENTER ONLY'
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APPENDIX H. TITLE IV USERS GUIDE

A. INTRODUCTION
TITLE IV is an interactive, menu driven program written in APL ( A Programming

Languge ) to be used as a decision aid for Marine Corps Manpower managers in fore-
casting compliance to Title IV regulations. The model simulates filling JDA billets and
joint manpower pools of Marine officers with previous IDA experience from 13-26 years

of commissioned service (YCS). The user can change how the eight JDA billet categories

are filled and update any of the seven joint manpower pools. Once the user is satisfied

with the inputs selected, the user selects the number of years to forecast. After the model
has run, information on how the user's inputs complied with Title IV constraints are

displayed.

B. LOADING
The entire model is loaded on a standard 360K disk and is designed specifically to

be run on an IBM PC. By typing "TITLEIV" the menu driven APL program is loaded
and the TITLE IV main menu displayed.

C. MAIN MENU
The main menu is available for the user to change inputs for billets, manpower

pools, continuation rates and the exclusion percentage. By typing the letter showing in
paranthesis in the Main Menu the user selects the option desired. At the completion of
each option, except for exiting the program, the main menu is redisplayed. Menu

options are:

I. GET A FILE
The user has four seperate APL files from which to retrieve previous data. This

makes it possible for up to four different strategies to be kept close at hand for
quick retrieval. By typing the number of the file requested the values from the se-
lected files become the current values for the model.

2. BILLET FILL
Upon selection of this option the user is shown the eight JDA billet categories

and the number of billets in each category. Additional information is displayed
concerning the total number of billets, the percentage of JSOJSO nominees (in-
cluding COS iSO nominees) which make up the total billet fill and the percentage
of CoS JSO nominees who do not have JPME. If the user desires to look at or
change a billet category, input the number of the category corresponding to the
biliet desired at the cursor prompt. The model will then show the billet catcgor•
matrix consisting of colunms 13-26 which corresponds to the YCS of when an of-
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ficer would start the billet. The rows correspond to the tour length, in years, of the
billet. Thus the first row of the billet represents the first year of the tour and suc-
cessive rows represent the second and possibly third year of the billet. If a change
to the billet fill is needed, type 'Y' and the model will now request which YCS col-
umn to be changed. Type the desired YCS column and enter the changes. The
model will then redisplay the billet category matrix with the change incorporated.

3. OFFICER POOLS
At the user's request the seven officer pools are displayed. Entries in the pools

represent the number of officers in each pool for a specific YCS. If changes to the
pools are desired, type 'Y' and select the YCS to be changed. Type the new values
corresponding to the seven pools listed at the prompt.

4. CONTINUATION RATES
The continuation rates for each YCS are displayed. YCS 17 and 22 correspond

to promotions from major to lieutenant colonel and lieutenant colonel to colonel.
If a change is to be made type 'Y' and enter the YCS to be changed. At the prompt
enter the new rate. The rate must be a number between zero and one or else an
error will occur.

5. TITLE IV EXCLUSION PERCENTAGE
The user is given the option of changing the percentage of COS officers who

complete a two year billet tour who can be excluded from the yearly averaging of
tour lengths. The current Title IV exclusion is 12.5%. If a change in the percentage
is to be made, type 'Y' and enter the new percentage.

6. RUN MODEL
The user is asked to enter the number of years to forecast, which must be a

positive integer number. If the forecast year is more than one year, the user is
asked if the intervening years' results are to be displayed to the user as well.

The results of a run for each year are displayed in two screen frames. Frame
one shows the user any shortages in filling the CRITICAL billet categories with
COS officers from the two COS JSO nominee pools and also any shortages in fill-
ing CRITICAL and JSO billet categories with officers from the JSO nominee pool.
A shortage means there is a shortage of officers with specific YCS in the JSO
nominee manpower pool for the demand placed on the pool to fill a billet requiring
a JSO. Additional information is displayed showing the number of colonels who
would be considered eligible for promotion to general, the number of JPM E slots
needed to fill the year's billets with qualified officers, and information on the
number of billets vacated the previous year.

Frame two shows the CRITICAL and JSO billet categories by YCS that were
not filled and the JSO nominee and COS JSO nominee pools from which the
CRITICAL and JSO billets pull officers. After the completion of frame two the
user is asked if the billets and pools are to be reset to their values before the model
was run. If the answer is 'N' the changes that occurred from running the model
become the current values of the model,

7. LOOK AT CURRENT INPUTS/ANALYSIS OF LAST RUN
This is the same information displayed to the user in RUN MODEL, giving the

user information from the last model run.

8. SAVE INPUT
Allows the user to save inputs to a file for latter use. Type the number of the

file which is to receive the data.
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9. EXIT
The user is prompted whether the current values are to be saved. If the user

wants to save the data, type 'S' and the SAVE INPUT routine listed above is en-
tered. If the user types 'N' or hits enter, the user is asked if the computer's system
is to remain in the APL workspace or return to DOS.

D. ANALYSIS OF OUTPUT

When the model shows there is a shortage in the COS JSO nominee pools to fill

CRITICAL billets or a shortage in the JSO nominee pool to fill CRITICAL or JSO

billets for the forecast year, there are several options available to the user to see if these

billets can be filled by qualified officers without resorting to using officers. who require

waivers to fill the billets.

I. Find the YCS where there is a supply in the manpower pool or pools of officers
eligible to become JSO's. These are pools 3, 5 and 6 within the model. Change the
YCS of the billet category which is experiencing a shortage, to the YCS which
corresponds to a supply of officers from a manpower pool sufficient to meet the
demand.

2. Change the continuation rate or rates to increase the supply of officers in the
manpower pools.

3. Increase the number of billets for the JSO nominee and COS JSO nominee billet
categories so more officers enter the manpower pools after completing their JDA
tour.

4. Select some combination from the above list.

E. MODEL BLOWS UP

If there exist any bugs in the program which cause the program to interrupt or

malfunction, the user will find the program stops and the PC is now in the APL work-

space. The APL status line at the lower part of the screen will show the words

"SUSIP". To clear the suspension enter ")SIC" and then type 'MENU' to restart the

program. On keyboards without the APL character set displayed on the keys themselves,

the ')' is the quote key on standard keyboards.

F. CONCLUSION

This model represents one tool the manpower manager can use to conduct "what

if" type analyses concerning Title IV of the Goldwater-Nichols Act. The model is

straight forward and easy to use and presents the information a manpower manager

needs as an aid for decision making. The insight gained from using this program should

prove beneficial to the Marine Corps.

54



LIST OF REFERENCES

1. Department of Defense (DOD) Reorganization Act of 1986 (Goldwater-Nichols

Act), Public Law 99-433 (October 1, 1986).

2. Director for Manpower and Personnel, Title IV DOD Reorganization Act of 1986:

A Guide to Joint Officer Management, Joint Staff, Washington D.C.,1988.

3. JCS Admin Pub 1.2, Joint Officer Management, The Joint Chiefs of Staff
Washington D.C., 30 June 1989.

4. Steward, Thomas F., The Effect of the Goldwater-Nichols Department of Defense

Reoraganization Act on Surface Warfare Officer Career Paths, Master's Thesis,

Naval Postgraduate School, Monterey, Ca, 1987.

5. Johnson Jr., Joseph L., Analysis of the Joint Reorganization Act's Impact on Per-

sonnel Flow in the Surface Warfare Officer Community, Master's Thesis, Naval

Postgraduate School, Monterey, Ca, 1989.

6. Milch, Paul R., An Analytical Model for Forecasting Navy Officer Career Paths,

Technical Report NPS55-88-009, Naval Postgraduate School, Monterey, Ca, 1988.

7. Parlier, Greg H. "The Impact of Joint Re-Organization on Army Officer Career
.Management", Phalanx, December 1988.

8. Cymrot, Donald J. "The Joint Specialist Community Model", Center for Naval
Analysis, 1987.

9. D.J. BARTHOLOMEW, A.F. FORBES, Statistical Techniques for Manpower

Planning, John Wiley & Sons Ltd, Great Britain, 1979.

55



INITIAL DISTRIBUTION LIST
No. Copies

Defense Technical Information Center 2
Cameron Station
Alexandria, VA 22304-6145

2. Library, Code 0142 2
Naval Postgraduate School
Monterey, CA 93943-5002

3. Commandant of the Marine Corps
Code TE 06
Headquarters, Marine Corps
Washington, D.C. 20380-0001

4. LtCol D.R. Hundley 2
Code MMOA-3
Headquarters, Marine Corps
Washington, D.C. 20380-0001

5. LtCol Vicki Marsh
Code MMOA-3
Headquarters, Marine Corps
Washington, D.C. 20380-0001

6. Major Steve Day
Code MPP
Officer Plans
Headquarters, Marine Corps
Washington, D.C. 20380-0001

7. Ms. Chris Christin
Code MNI-40
Headquarters, Marine Corps
Washington, D.C. 20380-0001

8. Dr. Paul R. Milch, Code 55 Mh 7
Department of Operations Research
Naval Postgraduate School
Monterey, CA 93943-5000

9. Dr. Robert R. Reed, Code 55 Re
Department of Operations Research
Naval Postgraduate School
Monterey, CA 93943-5000

56



10. Mr.Sim Cheng Hwee
Operations Analysis Dept.
Chief Defensc Scientist Office
Ministry of Defensc
Mindef Building, Sombak Drive
Singapore 2366
Republic of Singapore

11. Capt Michael J. Streff I .:<:4

H-QDA -

Attn:DAPE-MBB.P (Room 2D699)
Washington, D.C. 20310

12. Major Richard L Miller 3
Center For Naval Analysis
4401 Ford Avenue
Post Officer Box 16268
Alexandria, VA 22302-0268

57


